INTRODUCTION
============

Fahr's disease (FD) is a neurologic disorder which is characterized with abnormal calcium deposits in the bilateral basal ganglia, and in other subcortical structures of the brain. It was first described by Karl Theodor Fahr \[[@b1-arm-2019-43-2-230]\] in 1930. To begin with, FD is characterized by symmetrical intracranial calcification, hypoparathyroidism, and neurological manifestations in the brain \[[@b2-arm-2019-43-2-230]\]. The typical presentation usually starts between 40 and 60 years of age, with a progressive cognitive decline and psychiatric abnormalities, or movement disorders like extrapyramidal symptoms and dyskinesia \[[@b3-arm-2019-43-2-230]\]. Rarely is it that case that cerebrovascular accidents were also observed in patients diagnosed with FD. Previously, an aneurysmal subarachnoid hemorrhage and intracranial hemorrhage (ICH) at the right thalamus and midbrain in FD were reported in some cases \[[@b4-arm-2019-43-2-230]-[@b6-arm-2019-43-2-230]\]. However, here we describe a case of FD that presented with ICH in the right parietooccipital lobe, and as it is interestingly noted, the lesion was in an unusual location for spontaneous ICH.

CASE REPORT
===========

A 65-year-old female was admitted to the rehabilitation unit with the complaint of a cognitive deficit and a gait disturbance. During the past year, she developed a progressively worsening deterioration of the usual mental and motor functions. The patient noted that the characteristic memory loss progressed slowly; thus, recently she felt difficulty in recalling current events. At that time, the gait disturbance had also gradually progressed and worsened. Then, 2 months earlier, it is noted that a spontaneous ICH occurred in the right cerebral hemisphere, and the removal procedure for hematoma was performed immediately. After the procedure, it was noted that the ICH improved, but the visual field disturbance remained. According to the patient's past medical history, she was also diagnosed with hypertension 5 years ago, and was taking hypertension drugs to manage those conditions associated with the HTN diagnosis.

At the time of admission, the patient was awake and alert, but was notably disoriented. The score of her Mini-Mental State Examination on admission was recorded at 18/30. Additionally, the Korean version of the Geriatric Depression Scale also indicated that the patient suffered from an episode of severe depression. The patient's neurologic examination showed a reduced visual field. The patient's noted motor power was recorded at 5/5 at both the upper and lower extremities, but she walked with a reduced speed, step length, and reduced arm swing, which was comparable with the Parkinsonian gait. She also had an expressionless face and a noted decreased voice volume. The results of the brain computerized tomography (CT) showed ICH in the right parietal and occipital lobes, and a broad calcification of the bilateral periventricular white matter, thalamus, and cerebellum ([Fig. 1](#f1-arm-2019-43-2-230){ref-type="fig"}). The patient's hematological examination yielded a normal complete blood count. In addition, she had a normal blood glucose level, renal function, and liver enzymes. However, a review of the patient's serum calcium and ionized calcium level were recorded at 6.6 mg/dL (normal level, 8.5--10.5 mg/dL) and 0.66 mmol/L (normal level, 1.05--1.32 mmol/L), respectively. In this case, the serum parathyroid hormone level was 7.61 pg/mL (normal level, 15--65 pg/mL). However, her thyroid-stimulating hormone level was 2.23 μIU/L (normal, 0.4--4.0 μIU/L) and T3 and free T4 level were 96.5 ng/dL (normal level, 61--173 ng/dL) and 1.29 ng/dL (normal level, 0.8--1.9 ng/dL), respectively. Therefore, the laboratory studies indicated that the patient suffered from hypocalcemia and hypoparathyroidism.

The patient had two sons. Her 38-year-old younger son was already diagnosed with FD 4 years ago. His CT scan also showed broad bilateral basal ganglia, thalamus and cerebellar calcification ([Fig. 2](#f2-arm-2019-43-2-230){ref-type="fig"}). However, her elder son upon medical review has not yet shown any neurologic abnormality, nor have any of her other relatives. She was treated with a course of olmesartan medoxomil (Olmetec; Merck Canada Inc., Quebeck, Canada) 20 mg per day for hypertension. Calcitriol (Rocaltrol; Roche, Basel, Switzerland) 0.25 μg and cholecalciferol (Healthcal; Donghwa Pharm Co. Ltd., Seoul, Korea) 500 mg, twice a day, were prescribed for managing the patient's hypoparathyroidism. In addition, physiotherapy was performed for gait disturbance and cognitive therapy for cognitive dysfunction.

Written informed consents were obtained.

DISDUSSION
==========

There can be many marked causes and comorbidities of Idiopathic FD including: metabolic disease, hypoparathyroidism, and infectious disease, etc. \[[@b4-arm-2019-43-2-230],[@b7-arm-2019-43-2-230]\]. To date, the FD seen in the above example has been rarely reported. The disease is believed to have an autosomal dominant inheritance, but a few cases have been reported to have had an autosomal recessive inheritance \[[@b8-arm-2019-43-2-230]\]. Investigations to find the related genetic locus are still ongoing in this situation. In this case, symptoms were not detected in other siblings, and therefore, whether it was a dominant or recessive gene trait is not clear.

On histopathological study of FD, calcium deposits can be seen in the walls of the intracerebral vessels that may have resulted from the ongoing inflammatory processes \[[@b9-arm-2019-43-2-230]\]. In this case, it might seem to frequently cause acute cerebrovascular accidents, such as with ICH or cerebral infarction; however, among the various reported cases, only a few were associated with these types of cerebrovascular accidents. The Al-Jehani et al. \[[@b5-arm-2019-43-2-230]\] study reported a case with an aneurysmal subarachnoid hemorrhage, which was a right posterior communicating artery aneurysm. The study of Swami and Kar \[[@b4-arm-2019-43-2-230]\] also reported a case of ICH in the right thalamus and midbrain with hypertension and pseudo-hypoparathyroidism. Recently the study of Sgulo et al. \[[@b6-arm-2019-43-2-230]\] also reported two cases of basal ganglia ICH, and a ruptured aneurysm of the pericallosal artery in FD.

Hypertension is the most important risk factor of spontaneous ICH. Studies show that the basal ganglia (55%) is the commonest site of bleeding followed by the thalamus (26%), cerebral hemispheres (11%), brain stem (8%), and the cerebellum (7%) \[[@b10-arm-2019-43-2-230]\]. The patient in this case had been diagnosed with hypertension several years ago, which is thought to be the primary cause of the incidence of ICH. However, the location of the ICH in this case was quite peculiar, in that it was found in the right parietal and occipital lobes. Although calcification was found in the affected area, it was identified as remote from the basal ganglia or thalamus where calcification was more notable. Although there have been several reports about FD, only a few reports presented ICH in FD, which indicates that calcification by itself does not increase the risk of ICH, despite the incidence of a broad basal ganglia calcification. Conversely, calcification may prevent ICH by strengthening the tissues or vessels. Considering that the previously reported ICH case also occurred in the midbrain, as well as in the thalamus, the effects of hypertension appear to be greater when calcification has not progressed further. Also, the rare case reports of ICH among FD seemed to be another supportive evidence for the necessity to develop strategies which can be used for the preventing of effects of the calcification. However, because of lack of related studies, it is still too early to conclude the relationships as seen between the incidence of vascular calcification and a decreased hemorrhagic risk. Thus, more histopathologic studies about intracranial calcification may be necessary in the future.

In conclusion, this case was an interesting case of FD with ICH at the uncommon location. It is peculiar that the area affected by ICH had a noted and identified relatively light calcification, and that it is not where spontaneous ICH is usually suspected. Nevertheless, considering that reported cases are relatively rare, further research on the potential association between ICH and intracranial calcification is needed.
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![Computed tomography scan of the patient's brain shows an intracerebral hemorrhage in the right parietooccipital area, with calcification of bilateral periventricular white matter, thalamus, and cerebellum.](arm-2019-43-2-230f1){#f1-arm-2019-43-2-230}

![Computed tomography scan of the younger son's brain shows a bilateral basal ganglia, thalamus and cerebellar calcification.](arm-2019-43-2-230f2){#f2-arm-2019-43-2-230}
